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<110> Mai 




SEQUENCE LISTING 



RECEIVED 

MAR 1 2 2004 



in D. 



<120> BILIVERDIN REDUCTASE FRAGMENTS AND VARIANTS , AND 
METHODS OF USING BILIVERDIN REDUCTASE AND SUCH 
FRAGMENTS AND VARIANTS 

<130> 176/60792 

<140> 09/606, 129 
<141> 2000-06-28 

<150> 60/141,309 
<151> 1999-06-28 

<150> 60/163,223 
<151> 1999-11-03 

<160> 37 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 296 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Asn Ala Glu Pro Glu Arg Lys Phe Gly Val Val Val Val Gly Val 
15 10 15 

Gly Arg Ala Gly Ser Val Arg Met Arg Asp Leu Arg Asn Pro His Pro 
20 25 30 

Ser Ser Ala Phe Leu Asn Leu lie Gly Phe Val Ser Arg Arg Glu Leu 
35 40 45 

Gly Ser lie Asp Gly Val Gin Gin lie Ser Leu Glu Asp Ala Leu Ser 
50 55 60 

Ser Gin Glu Val Glu Val Ala Tyr lie Cys Ser Glu Ser Ser Ser His 
65 70 75 80 

Glu Asp Tyr lie Arg Gin Phe Leu Asn Ala Gly Lys His Val Leu Val 
85 90 95 



Glu Tyr Pro Met Thr Leu Ser Leu Ala Ala Ala Gin Glu Leu Trp Glu 



1 



100 



105 



110 



Leu Ala Glu Gin Lys Gly Lys Val Leu His Glu Glu His Val Glu Leu 
115 120 125 

Leu Met Glu Glu Phe Ala Phe Leu Lys Lys Glu Val Val Gly Lys Asp 
130 135 140 

Leu Leu Lys Gly Ser Leu Leu Phe Thr Ser Asp Pro Leu Glu Glu Asp 
145 150 155 160 

Arg Phe Gly Phe Pro Ala Phe Ser Gly lie Ser Arg Leu Thr Trp Leu 
165 170 175 

Val Ser Leu Phe Gly Glu Leu Ser Leu Val Ser Ala Thr Leu Glu Glu 
180 185 190 

Arg Lys Glu Asp Gin Tyr Met Lys Met Thr Val Cys Leu Glu Thr Glu 
195 200 205 

Lys Lys Ser Pro Leu Ser Trp lie Glu Glu Lys Gly Pro Gly Leu Lys 
210 215 220 

Arg Asn Arg Tyr Leu Ser Phe His Phe Lys Ser Gly Ser Leu Glu Asn 
225 230 235 240 

Val Pro Asn Val Gly Val Asn Lys Asn lie Phe Leu Lys Asp Gin Asn 
245 250 255 

He Phe Val Gin Lys Leu Leu Gly Gin Phe Ser Glu Lys Glu Leu Ala 
260 265 270 

Ala Glu Lys Lys Arg He Leu His Cys Leu Gly Leu Ala Glu Glu He 
275 280 285 



Gin Lys Tyr Cys Cys Ser Arg Lys 
290 295 



<210> 2 
<211> 1070 
<212> DNA 

<213> Homo sapiens 
<400> 2 

ggggtggcgc ccggagctgc 
atgaatgcag agcccgagag 
tccgtgcgga tgagggactt 



acggagagcg tgcccgtcag 
gaagtttggc gtggtggtgg 
gcggaatcca cacccttcct 



tgaccgaaga agagaccaag 60 
ttggtgttgg ccgagccggc 120 
cagcgttcct gaacctgatt 180 



2 



ggcttcgtgt cgagaaggga gctcgggagc attgatggag tccagcagat ttctttggag 24 0 
gatgctcttt ccagccaaga ggtggaggtc gcctatatct gcagtgagag ctccagccat 300 
gaggactaca tcaggcagtt ccttaatgct ggcaagcacg tccttgtgga ataccccatg 360 
acactgtcat tggcggccgc tcaggaactg tgggagctgg ctgagcagaa aggaaaagtc 420 
ttgcacgagg agcatgttga actcttgatg gaggaattcg ctttcctgaa aaaagaagtg 480 
gtggggaaag acctgctgaa agggtcgctc ctcttcacat ctgacccgtt ggaagaagac 54 0 
cggtttggct tccctgcatt cagcggcatc tctcgactga cctggctggt ctccctcttt 600 
ggggagcttt ctcttgtgtc tgccactttg gaagagcgaa aggaagatca gtatatgaaa 660 
atgacagtgt gtctggagac agagaagaaa agtccactgt catggattga agaaaaagga 720 
cctggtctaa aacgaaacag atatttaagc ttccatttca agtctgggtc cttggagaat 780 
gtgccaaatg taggagtgaa taagaacata tttctgaaag atcaaaatat atttgtccag 840 
aaactcttgg gccagttctc tgagaaggaa ctggctgctg aaaagaaacg catcctgcac 900 
tgcctggggc ttgcagaaga aatccagaaa tattgctgtt caaggaagta agaggaggag 960 
gtgatgtagc acttccaaga tggcaccagc atttggttct tctcaagagt tgaccattat 1020 
ctctattctt aaaattaaac atgttgggga aacaaaaaaa aaaaaaaaaa 1070 



<210> 3 
<211> 296 
<212> PRT 

<2 13> Homo sapiens 
<400> 3 

Met Asn Thr Glu Pro Glu Arg Lys Phe Gly Val Val Val Val Gly Val 
15 10 15 

Gly Arg Ala Gly Ser Val Arg Met Arg Asp Leu Arg Asn Pro His Pro 
20 25 30 

Ser Ser Ala Phe Leu Asn Leu lie Gly Phe Val Ser Arg Arg Glu Leu 
35 40 45 

Gly Ser lie Asp Gly Val Gin Gin lie Ser Leu Glu Asp Ala Leu Ser 
50 55 60 

Ser Gin Glu Val Glu Val Ala Tyr lie Cys Ser Glu Ser Ser Ser His 
65 70 75 80 

Glu Asp Tyr lie Arg Gin Phe Leu Asn Ala Gly Lys His Val Leu Val 
85 90 95 

Glu Tyr Pro Met Thr Leu Ser Leu Ala Ala Ala Gin Glu Leu Trp Glu 
100 105 110 

Leu Ala Glu Gin Lys Gly Lys Val Leu His Glu Glu His Val Glu Leu 
115 120 125 

Leu Met Glu Glu Phe Ala Phe Leu Lys Lys Glu Val Val Gly Lys Asp 



3 



130 



135 



140 



Leu Leu Lys Gly 
145 

Arg Phe Gly Phe 



Val Ser Leu Phe 
180 

Arg Lys Glu Asp 
195 

Lys Lys Ser Pro 
210 

Arg Asn Arg Tyr 
225 

Val Pro Asn Val 



He Phe Val Gin 
260 

Ala Glu Lys Lys 
275 

Gin Lys Tyr Cys 
290 



Ser Leu Leu Phe 
150 

Pro Ala Phe Ser 
165 

Gly Glu Leu Ser 



Gin Tyr Met Lys 
200 

Leu Ser Trp He 
215 

Leu Ser Phe His 
230 

Gly Val Asn Lys 
245 

Lys Leu Leu Gly 



Arg lie Leu His 
280 

Cys Ser Arg Lys 
295 



Thr Ala Gly Pro 
155 

Gly He Ser Arg 
170 

Leu Val Ser Ala 
185 

Met Thr Val Cys 



Glu Glu Lys Gly 
220 

Phe Lys Ser Gly 
235 

Asn He Phe Leu 
250 

Gin Phe Ser Glu 
265 

Cys Leu Gly Leu 



Leu Glu Glu Glu 
160 

Leu Thr Trp Leu 
175 

Thr Leu Glu Glu 
190 

Leu Glu Thr Glu 
205 

Pro Gly Leu Lys 



Ser Leu Glu Asn 
240 

Lys Asp Gin Asn 
255 

Lys Glu Leu Ala 
270 

Ala Glu Glu He 

285 



<210> 4 
<211> 295 
<212> PRT 

<213> Rattus norvegicus 
<400> 4 

Met Asp Ala Glu Pro Lys Arg Lys Phe Gly Val Val Val Val Gly Val 
15 10 15 

Gly Arg Ala Gly Ser Val Arg Leu Arg Asp Leu Lys Asp Pro Arg Ser 
20 25 30 

Ala Ala Phe Leu Asn Leu He Gly Phe Val Ser Arg Arg Glu Leu Gly 
35 . 40 45 



4 



Ser Leu Asp Glu Val Arg Gin lie Ser Leu Glu Asp Ala Leu Arg Ser 
50 55 60 



Gin Glu lie Asp Val Ala Tyr lie Cys Ser Glu Ser Ser Ser His Glu 
65 70 75 80 

Asp Tyr lie Arg Gin Phe Leu Gin Ala Gly Lys His Val Leu Val Glu 
85 90 95 

Tyr Pro Met Thr Leu Ser Phe Ala Ala Ala Gin Glu Leu Trp Glu Leu 
100 105 110 

Ala Ala Gin Lys Gly Arg Val Leu His Glu Glu His Val Glu Leu Leu 
115 120 125 

Met Glu Glu Phe Glu Phe Leu Arg Arg Glu Val Leu Gly Lys Glu Leu 
130 135 140 

Leu Lys Gly Ser Leu Arg Phe Thr Ala Ser Pro Leu Glu Glu Glu Arg 
145 150 155 160 

Phe Gly Phe Pro Ala Phe Ser Gly lie Ser Arg Leu Thr Trp Leu Val 
165 170 175 

Ser Leu Phe Gly Glu Leu Ser Leu lie Ser Ala Thr Leu Glu Glu Arg 
180 185 190 

Lys Glu Asp Gin Tyr Met Lys Met Thr Val Gin Leu Glu Thr Gin Asn 
195 200 205 

Lys Gly Leu Leu Ser Trp lie Glu Glu Lys Gly Pro Gly Leu Lys Arg 
210 215 220 

Asn Arg Tyr Val Asn Phe Gin Phe Thr Ser Gly Ser Leu Glu Glu Val 
225 230 235 240 

Pro Ser Val Gly Val Asn Lys Asn lie Phe Leu Lys Asp Gin Asp lie 
245 250 255 

Phe Val Gin Lys Leu Leu Asp Gin Val Ser Ala Glu Asp Leu Ala Ala 
260 265 270 

Glu Lys Lys Arg lie Met His Cys Leu Gly Leu Ala Ser Asp lie Gin 
275 280 1 285 



Lys Leu Cys His Gin Lys Lys 
290 295 



5 



<210> 5 
<211> 1081 
<212> DNA 

<213> Rattus norvegicus 



<400> 5 

ggtcaacagc taagtgaagc catatccata gagagtttgt gccagtgccc caagatcctg 60 
aacctctgtc tgtcttcgga cactgactga agagaccgag atggatgccg agccaaagag 120 
gaaatttgga gtggtagtgg ttggtgttgg cagagctggc tcggtgaggc tgagggactt 180 
gaaggatcca cgctctgcag cattcctgaa cctgattgga tttgtgtcca gacgagagct 240 
tgggagcctt gatgaagtac ggcagatttc tttggaagat gctctccgaa gccaagagat 300 
tgatgtcgcc tatatttgca gtgagagttc cagccatgaa gactatatac ggcagtttct 360 
gcaggctggc aagcatgtcc tcgtggaata ccccatgaca ctgtcatttg cggcggccca 420 
ggagctgtgg gagctggccg cacagaaagg gagagtcctg catgaggagc acgtggaact 480 
cttgatggag gaattcgaat tcctgagaag agaagtgttg gggaaagagc tactgaaagg 540 
gtctcttcgc ttcacagcta gcccactgga agaagagaga tttggcttcc ctgcgttcag 600 
cggcatttct cgcctgacct ggctggtctc cctcttcggg gagctttctc ttatttctgc 660 
caccttggaa gagcgaaaag aggatcagta tatgaaaatg accgtgcagc tggagaccca 720 
gaacaagggt ctgctgtcat ggattgaaga gaaagggcct ggcttaaaaa gaaacagata 780 
tgtaaacttc cagttcactt ctgggtccct ggaggaagtg ccaagtgtag gggtcaataa 840 
gaacattttc ctgaaagatc aggatatatt tgttcagaag ctcttagacc agg'tctctgc 900 
agaggacctg gctgctgaga agaagcgcat catgcattgc ctggggctgg ccagcgacat 960 
ccagaagctt tgccaccaga agaagtgaag aggaagcttc agagacttct gaagggggcc 1020 
agggtttggt cctatcaacc attcaccttt agctcttaca attaaacatg tcagataaac 1080 
a 1081 



<210> 6 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: hydrophobic 
domain of BVR 

<220> 

<221> PEPTIDE 
<222> (2) 

<223> where X is any aa 
<400> 6 

Phe Xaa Val Val Val Val 
1 5 



<210> 7 



6 



<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: nucleotide 
binding domain of BVR 

<220> 

<221> PEPTIDE 
<222> (2) 

<223> where X is any aa 
<220> 

<221> PEPTIDE 

<222> {4) . . (5) 

<223> where X is any aa 

<400> 7 

Gly Xaa Gly Xaa Xaa Gly 
1 5 



<210> 8 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
oxidoreductase domain of BVR 

<400> 8 

Ala Gly Lys His Val Leu Val Glu 
1 5 



<210> 9 
<211> 29 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: leucine 
zipper of BVR 

<220> 

<221> PEPTIDE 



7 



<222> (2) . . (7) 

<223> where X is any aa 



<220> 

<221> PEPTIDE 

<222> (9) . . (14) 

<223> where X is any aa 

<220> 

<221> PEPTIDE 

<222> (16) . . (21) 

<223> where X is any aa 

<220> 

<221> PEPTIDE 

<222> (23) . . (28) 

<223> where X is any aa 

<400> 9 

Leu Xaa Xaa Xaa Xaa Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Lys Xaa 
15 10 15 

Xaa Xaa Xaa Xaa Xaa Leu Xaa Xaa Xaa Xaa Xaa Xaa Leu 
20 25 



<210> 10 
<211> 3 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: kinase motif 
of BVR 

<400> 10 
Ser Arg Arg 
1 



<210> 11 
<211> 3 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: kinase motif 
of BVR 



8 



<400> 11 
Lys Gly Ser 
1 



<210> 12 
<211> 3 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: kinase motif 
of BVR 

<220> 

<221> PEPTIDE 
<222> (3) 

<223> where X is any aa 

<400> 12 
Phe Gly Xaa 
1 



<210> 13 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: nuclear 
localization signal of BVR 

<400> 13 

Gly Leu Lys Arg Asn Arg Tyr 
1 5 



<210> 14 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: methylation 
site of BVR 



9 



<400> 14 

Pro Gly Leu Lys Arg 
1 5 



<210> 15 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: zinc finger 
domain of BVR 

<220> 

<221> PEPTIDE 

<222> (3) . . (12) 

<223> where X is any aa 

<400> 15 

His Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Cys Cys 
15 10 



<210> 16 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: protein 
kinase C enhancing domain 

<220> 

<221> PEPTIDE 
<222> (5) 

<223> where X is any aa 
<400> 16 

Lys Lys Arg lie Xaa His Cys 
1 5 



<210> 17 
<211> 8 
<212> PRT 

<213> Artificial Sequence 



10 



<220> 

<223> Description of Artificial Sequence: protein 
kinase C inhibiting domain 

<220> 

<221> PEPTIDE 
<222> (3) 

<223> where X is any aa 
<220> 

<221> PEPTIDE 

<222> (5) . . (7) 

<223> where X is any aa 

<400> 17 

Gin Lys Xaa Cys Xaa Xaa Xaa Lys 
1 5 



<210> 18 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: protein 
kinase C enhancer peptide of rBVR 

<400> 18 

Lys Lys Arg lie Met His Cys 
1 5 



<210> 19 
<211> 8 

<212> PRT \ 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: protein 
kinase C inhibitor peptide of rBVR 

<400> 19 

Gin Lys Leu Cys His Gin Lys Lys 
1 5 



<210> 20 



11 



<211> 1014 
<212> PRT 

<213> Homo sapiens 



<400> 20 

Met Ala Glu Ser Ser Asp Lys Leu Tyr Arg Val Glu Tyr Ala Lys Ser 
15 10 15 



Gly Arg Ala Ser Cys Lys Lys Cys 
20 

Leu Arg Met Ala lie Met Val Gin 

35 40 

Pro His Trp Tyr His Phe Ser Cys 
50 55 

Arg His Pro Asp Val Glu Val Asp 
65 70 

Asp Gin Gin Lys Val Lys Lys Thr 
85 



Ser Glu Ser lie Pro Lys Asp Ser 
25 30 

Ser Pro Met Phe Asp Gly Lys Val 
45 

Phe Trp Lys Val Gly His Ser lie 
60 

Gly Phe Ser Glu Leu Arg Trp Asp 
75 80 

Ala Glu Ala Gly Gly Val Thr Gly 
90 95 



Lys Gly Gin Asp Gly lie Gly Ser Lys Ala Glu Lys Thr Leu Gly Asp 
100 105 110 

Phe Ala Ala Glu Tyr Ala Lys Ser Asn Arg Ser Thr Cys Lys Gly Cys 
115 120 125 

Met Glu Lys He Glu Lys Gly Gin Val Arg Leu Ser Lys Lys Met Val 
130 135 140 

Asp Pro Glu Lys Pro Gin Leu Gly Met He Asp Arg Trp Tyr His Pro 
145 150 155 160 

Gly Cys Phe Val Lys Asn Arg Glu Glu Leu Gly Phe Arg Pro Glu Tyr 
165 170 175 

Ser Ala Ser Gin Leu Lys Gly Phe Ser Leu Leu Ala Thr Glu Asp Lys 
180 185 190 

Glu Ala Leu Lys Lys Gin Leu Pro Gly Val Lys Ser Glu Gly Lys Arg 
195 200 205 



Lys Gly Asp Glu Val Asp Gly Val Asp Glu Val Ala Lys Lys Lys Ser 
210 215 220 

Lys Lys Glu Lys Asp Lys Asp Ser Lys Leu Glu Lys Ala Leu Lys Ala 



12 



225 



230 



235 



240 



Gin Asn Asp Leu 



Ser Thr Asn Asp 
260 

Pro Ser Gly Glu 
275 

Phe Gly Ala "Leu 
290 

Lys Ser Asp Ala 
305 

Cys Met Val Lys 



Lys Glu Phe Arg 
340 

Gin Asp Arg lie 
355 

Pro Pro Pro Ser 
370 

Ser Ala Asp Lys 
385 

Leu Ser Arg Asn 



Gly Lys Leu Thr 
420 

Lys Lys Glu Val 
435 

Ala Asn lie Arg 
450 

Ser Thr Lys Ser 
465 

Trp Gly Ala Glu 



lie Trp Asn lie 
245 

Leu Lys Glu Leu 



Ser Ala lie Leu 
280 

Leu Pro Cys Glu 
295 

Tyr Tyr Cys Thr 
310 

Thr Gin Thr Pro 
325 

Glu lie Ser Tyr 



Phe Pro Pro Glu 
360 

Thr Ala Ser Ala 
375 

Pro Leu Ser Asn 
390 

Lys Asp Glu Val 
405 

Gly Thr Ala Asn 



Glu Lys Met Asn 
440 

Val Val Ser Glu 
455 

Leu Gin Glu Leu 
470 

Val Lys Ala Glu 



Lys Asp Glu Leu 
250 

Leu. lie Phe Asn 
265 

Asp Arg Val Ala 



Glu Cys Ser Gly 
300 

Gly Asp Val Thr 

315 

Asn Arg Lys Glu 
330 

Leu Lys Lys Leu 
345 

Thr Ser Ala Ser 



Pro Ala Ala Val 
380 

Met Lys lie Leu 
395 

Lys Ala Met lie 
410 

Lys Ala Ser Leu 
425 

Lys Lys Met Glu 



Asp Phe Leu Gin 
460 

Phe Leu Ala His 
475 

Pro Val Glu Val 



Lys Lys Val Cys 
255 

Lys Gin Gin Val 
270 

Asp Gly Met Val 

285 

Gin Leu Val Phe 



Ala Trp Thr Lys 
320 

Trp Val Thr Pro 
335 

Lys Val Lys Lys 
350 

Val Ala Ala Thr 
365 

Asn Ser Ser Ala 



Thr Leu Gly Lys 
400 

Glu Lys Leu Gly 
415 

Cys lie Ser Thr 
430 

Glu Val Lys Glu 
445 

Asp Val Ser Ala 



lie Leu Ser Pro 
480 

Val Ala Pro Arg 



13 



485 



490 



495 



Gly Lys Ser Gly 
500 

Glu Glu Gly He 
515 

Gly Gly Ala Ala 
530 

Val Leu Glu Lys 
545 

Asp He Val Lys 



Asp Asp Lys Glu 
580 

Gly Thr Val He 

595 

Asp Ala He Glu 
610 

Ala Trp His Ser 
625 

Leu Glu He Asp 



Val Asn Pro Gly 
660 

He Lys Met He 
675 

Tyr Glu He Asp 
690 

Gin He Gin Ala 
705 

Ser Gin Gly Ser 



Tyr Thr Leu He 



Ala Ala Leu Ser 



Asn Lys Ser Glu 
520 

Val Asp Pro Asp 

535 

Gly Gly Lys Val 
550 

Gly Thr Asn Ser 
565 

Asn Arg Tyr Trp 



Gly Ser Asn Lys 
600 

His Phe Met Lys 
615 

Lys Asn Phe Thr 
630 

Tyr Gly Gin Asp 
645 

Thr Lys Ser Lys 



Phe Asp Val Glu 
680 

Leu Gin Lys Met 
695 

Ala Tyr Ser He 
710 

Ser Asp Ser Gin 
725 

Pro His Asp Phe 



Lys Lys Ser Lys 
505 

Lys Arg Met Lys 



Ser Gly Leu Glu 
540 

Phe Ser Ala Thr 
555 

Tyr Tyr Lys Leu 
570 

He Phe Arg Ser 
585 

Leu Glu Gin Met 



Leu Tyr Glu Glu 
620 

Lys Tyr Pro Lys 
635 

Glu Glu Ala Val 
650 

Leu Pro Lys Pro 
665 

Ser Met Lys Lys 



Pro Leu Gly Lys 
700 

Leu Ser Glu Val 
715 

He Leu Asp Leu 
730 

Gly Met Lys Lys 



Gly Gin Val Lys 
510 

Leu Thr Leu Lys 
525 

His Ser Ala His 



Leu Gly Leu Val 
560 

Gin Leu Leu Glu 
575 

Trp Gly Arg Val 
590 

Pro Ser Lys Glu 
605 

Lys Thr Gly Asn 



Lys Phe Tyr Pro 
640 

Lys Lys Leu Thr 
655 

Val Gin Asp Leu 
670 

Ala Met Val Glu 
685 

Leu Ser Lys Arg 



Gin Gin Ala Val 
720 

Ser Asn Arg Phe 
735 

Pro Pro Leu Leu 
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745 



750 



Asn Asn Ala Asp 
755 

Leu Asp lie Glu 
770 

Ser Ser Lys Asp 
785 

lie Lys Val Val 



Tyr Val Lys Asn 
820 

Val He Asp He 
835 

Lys Pro Phe Lys 
850 

Arg Thr Thr Asn 
865 

Pro Pro Glu Ala 



Phe Ala Asp Met 
900 

Gly Asp Pro He 
915 

Met Tyr Glu Leu 
930 

Lys His Ser Val 
945 

Asn He Ser Leu 



Ser Gly Val Asn 
980 

Asp He Ala Gin 



Ser Val Gin Ala 
760 

Val Ala Tyr Ser 
775 

Pro He Asp Val 
790 

Asp Arg Asp Ser 
805 

Thr His Ala Thr 



Phe Lys He Glu 
840 

Gin Leu His Asn 

855 

Phe Ala Gly He 
870 

Pro Val Thr Gly 
885 

Val Ser Lys Ser 



Gly Leu He Leu 
920 

Lys His Ala Ser 
935 

Lys Gly Leu Gly 
950 

Asp Gly Val Asp 
965 

Asp Thr Ser Leu 



Val Asn Leu Lys 



Lys Val Glu Met 



Leu Leu Arg Gly 
780 

Asn Tyr Glu Lys 
795 

Glu Glu Ala Glu 
810 

Thr His Asn Ala 
825 

Arg Glu Gly Glu 



Arg Arg Leu Leu 
860 

Leu Ser Gin Gly 
875 

Tyr Met Phe Gly 
890 

Ala Asn Tyr Cys 
905 

Leu Gly Glu Val 



His He Ser Lys 
940 

Lys Thr Thr Pro 
955 

Val Pro Leu Gly 
970 

Leu Tyr Asn Glu 
985 

Tyr Leu Leu Lys 



Leu Asp Asn Leu 
765 

Gly Ser Asp Asp 



Leu Lys Thr Asp 
800 

He He Arg Lys 
815 

Tyr Asp Leu Glu 
830 

Cys Gin Arg Tyr 

845 

Trp His Gly Ser 



Leu Arg He Ala 
880 

Lys Gly He Tyr 
895 

His Thr Ser Gin 
910 

Ala Leu Gly Asn 

925 

Leu Pro Lys Gly 



Asp Pro Ser Ala 
960 

Thr Gly He Ser 
975 

Tyr He Val Tyr 
990 

Leu Lys Phe Asn 



15 



995 



1000 



1005 



Phe Lys Thr Ser Leu Trp 
1010 



<210> 21 

<211> 3660 

<212> DNA 

<213> Homo sapiens 

<400> 21 

aatctatcag ggaacggcgg tggccggtgc ggcgtgttcg gtgcgctctg gccgctcagg 60 
ccgtgcggct gggtgagcgc acgcgaggcg gcgaggcggc aagcgtgttt ctaggtcgtg 120 
gcgtcgggct tccggagctt tggcggcagc taggggagga tggcggagtc ttcggataag 180 
ctctatcgag tcgagtacgc caagagcggg cgcgcctctt gcaagaaatg cagcgagagc 240 
atccccaagg actcgctccg gatggccatc atggtgcagt cgcccatgtt tgatggaaaa 300 
gtcccacact ggtaccactt ctcctgcttc tggaaggtgg gccactccat ccggcaccct 360 
gacgttgagg tggatgggtt ctctgagctt cggtgggatg accagcagaa agtcaagaag 420 
acagcggaag ctggaggagt gacaggcaaa ggccaggatg gaattggtag caaggcagag 480 
aagactctgg gtgactttgc agcagagtat gccaagtcca acagaagtac gtgcaagggg 540 
tgtatggaga agatagaaaa gggccaggtg cgcctgtcca agaagatggt ggacccggag 600 
aagccacagc taggcatgat tgaccgctgg taccatccag gctgctttgt caagaacagg 660 
gaggagctgg gtttccggcc cgagtacagt gcgagtcagc tcaagggctt cagcctcctt 720 
gctacagagg ataaagaagc cctgaagaag cagctcccag gagtcaagag tgaaggaaag 780 
agaaaaggcg atgaggtgga tggagtggat gaagtggcga agaagaaatc taaaaaagaa 840 
aaagacaagg atagtaagct tgaaaaagcc ctaaaggctc agaacgacct gatctggaac 900 
atcaaggacg agctaaagaa agtgtgttca actaatgacc tgaaggagct actcatcttc 960 
aacaagcagc aagtgccttc tggggagtcg gcgatcttgg accgagtagc tgatggcatg 1020 
gtgttcggtg ccctccttcc ctgcgaggaa tgctcgggtc agctggtctt caagagcgat 1080 
gcctattact gcactgggga cgtcactgcc tggaccaagt gtatggtcaa gacacagaca 1140 
cccaaccgga aggagtgggt aaccccaaag gaattccgag aaatctctta cctcaagaaa 1200 
ttgaaggtta aaaagcagga ccgtatattc cccccagaaa ccagcgcctc cgtggcggcc 1260 
acgcctccgc cctccacagc ctcggctcct gctgctgtga actcctctgc ttcagcagat 1320 
aagccattat ccaacatgaa gatcctgact ctcgggaagc tgtcccggaa caaggatgaa 1380 
gtgaaggcca tgattgagaa actcgggggg aagttgacgg ggacggccaa caaggcttcc 1440 
ctgtgcatca gcaccaaaaa ggaggtggaa aagatgaata agaagatgga ggaagtaaag 1500 
gaagccaaca tccgagttgt gtctgaggac ttcctccagg acgtctccgc ctccaccaag 1560 
agccttcagg agttgttctt agcgcacatc ttgtcccctt ggggggcaga ggtgaaggca 1620 
gagcctgttg aagttgtggc cccaagaggg aagtcagggg ctgcgctctc caaaaaaagc 1680 
aagggccagg tcaaggagga aggtatcaac aaatctgaaa agagaatgaa attaactctt 1740 
aaaggaggag cagctgtgga tcctgattct ggactggaac actctgcgca tgtcctggag 1800 
aaaggtggga aggtcttcag tgccaccctt ggcctggtgg acatcgttaa aggaaccaac 1860 
tcctactaca agctgcagct tctggaggac gacaaggaaa acaggtattg gatattcagg 1920 
tcctggggcc gtgtgggtac ggtgatcggt agcaacaaac tggaacagat gccgtccaag 1980 
gaggatgcca ttgagcagtt catgaaatta tatgaagaaa aaaccgggaa cgcttggcac 2040 
tccaaaaatt tcacgaagta tcccaaaaag ttttaccccc tggagattga ctatggccag 2100 
gatgaagagg cagtgaagaa gctcacagta aatcctggca ccaagtccaa gctccccaag 2160 
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ccagttcagg acctcatcaa gatgatcttt gatgtggaaa gtatgaagaa agccatggtg 2220 
gagtatgaga tcgaccttca gaagatgccc ttggggaagc tgagcaaaag gcagatccag 2280 
gccgcatact ccatcctcag tgaggtccag caggcggtgt ctcagggcag cagcgactct 2340 
cagatcctgg atctctcaaa tcgcttttac accctgatcc cccacgactt tgggatgaag 2400 
aagcctccgc tcctgaacaa tgcagacagt gtgcaggcca aggtggaaat gcttgacaac 24 60 
ctgctggaca tcgaggtggc ctacagtctg ctcaggggag ggtctgatga tagcagcaag 2520 
gatcccatcg atgtcaacta tgagaagctc aaaactgaca ttaaggtggt tgacagagat 2580 
tctgaagaag ccgagatcat caggaagtat gttaagaaca ctcatgcaac cacacacagt 2640 
gcgtatgact tggaagtcat cgatatcttt aagatagagc gtgaaggcga atgccagcgt 2700 
tacaagccct ttaagcagct tcataaccga agattgctgt ggcacgggtc caggaccacc 2760 
aactttgctg ggatcctgtc ccagggtctt cggatagccc cgcctgaagc gcccgtgaca 2820 
ggctacatgt ttggtaaagg gatctatttc gctgacatgg tctccaagag tgccaactac 2880 
taccatacgt ctcagggaga cccaataggc ttaatcctgt tgggagaagt tgcccttgga 2940 
aacatgtatg aactgaagca cgcttcacat atcagcaggt tacccaaggg caagcacagt 3000 
gtcaaaggtt tgggcaaaac tacccctgat ccttcagcta acattagtct ggatggtgta 3060 
gacgttcctc ttgggaccgg gatttcatct ggtgtgatag acacctctct actatataac 3120 
gagtacattg tctatgatat tgctcaggta aatctgaagt atctgctgaa actgaaattc 3180 
aattttaaga cctccctgtg gtaattggga gaggtagccg agtcacaccc ggtggctgtg 3240 
gtatgaattc acccgaagcg cttctgcacc aactcacctg gccgctaagt tgctgatggg 3300 
tagtacctgt actaaaccac ctcagaaagg attttacaga aaegtgttaa aggttttctc 3360 
taacttctca agtcccttgt tttgtgttgt gtctgtgggg aggggttgtt ttggggttgt 3420 
ttttgttttt tcttgccagg tagataaaac tgacatagag aaaaggctgg agagagattc 3480 
tgttgcatag actagtccta tggaaaaaac caaagcttcg ttagaatgtc tgccttactg 3540 
gtttccccag ggaaggaaaa atacacttcc accctttttt ctaagtgttc gtctttagtt 3600 
ttgattttgg aaagatgtta agcatttatt tttagttaaa ataaaaacta atttcatact 3660 



<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 22 

ggtcgacgaa tgcagagccc gagag 25 



<210> 23 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 23 
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gggcgaattc gtcgacttac ttccttg 



27 



<210> 24 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Description of Artificial Sequence : primer 
<400> 24 

ggaagcttaa atatcctgtg gatcctataa caggtccttt ttc 4 3 

<210> 25 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : mutant 
nuclear translocation signal 

<400> 25 

Val He Gly Ser Thr Gly 
1 5 



<210> 26 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 26 

gggatccatg tacccctacg acgtgcccga ctacgccaat gcagagcccg agagga 56 

<210> 27 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 27 

gctcgagctc ctcctcttac ttccttg 



27 



<210> 28 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 28 

gctcgagatg tacccctacg acgtgcccga ctacgccatg acagtgtgtc tggagac 57 



<210> 29 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: protein 
kinase C inhibitor 

<400> 29 

Arg Lys Arg Cys Leu Arg Arg Leu 
1 5 



<210> 30 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 30 

ggtcgacaga gaccgagttg gatgccgag 

<210> 31 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 31 

gcggccgtcg tctctgaatc ttcctcttc 29 



<210> 32 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: probe 
<400> 32 

cttcctccag ggacccag 



<210> 33 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: probe 
<400> 33 

tgctctccga agccaagag 19 



<210> 34 
<211> 7 
<212> PRT 

<213>- Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: protein 
kinase C enhancer peptide of hBVR 

<400> 34 

Lys Lys Arg lie Leu His Cys 
1 5 



<210> 35 
<211> 8 
<212> PRT 
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<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: protein 
kinase C inhibitor peptide of hBVR 

<400> 35 

Gin Lys Tyr Cys Cys Ser Arg Lys 
1 5 



<210> 36 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 36 

ggcaagcttg tggcgcccgg agctgc 26 

<210> 37 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 37 

ggcaagcttc atcaatgctc ccgagctc 28 
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